All data collected during NEMAPP study contain potentially identifying patient information and sensitive information of their HIV tests and results. Restrictions have been imposed by the ministry of Health of Malawi (the custodian of data). Researchers who meet the criteria for accessing confidential information can submit their request to the Ministry of Health of Malawi using the address: Department of HIV/AIDS, P.O. Box 30377, Lilongwe 3, Malawi, Emails: <management@hivmw.org>, <tkalua@hivmw.org> or <rnyirenda@hivmw.org>.

Background {#sec005}
==========

By 2017, 36.9 million people worldwide were living with human immunodeficiency virus (HIV), the majority (53.1%) in sub-Saharan Africa \[[@pone.0215947.ref001]\]. Malawi has one of the highest adult HIV prevalence at 9.3% \[[@pone.0215947.ref002],[@pone.0215947.ref003]\], and women of reproductive age comprise 53.5% of all 15--49 year olds living with HIV in Malawi \[[@pone.0215947.ref004]\]. In July 2011, Malawi adopted a test-and-treat strategy for the prevention of mother to child transmission of HIV (PMTCT) for HIV-positive pregnant and breastfeeding women, known as Option B+. Early evaluations of Option B+ have shown markedly increased uptake of ART among pregnant and breastfeeding women in Malawi \[[@pone.0215947.ref005]\], with current PMTCT coverage estimated at 93.5% among pregnant women and early vertical HIV transmission reduced to an estimated 3.9% \[[@pone.0215947.ref006]\]. However, more work is required to achieve virtual elimination of mother-to-child transmission of HIV, defined as having ≤50 new paediatric infections per 100,000 live births and a transmission of either \<5.0% in breastfeeding populations or \<2.0% in non-breastfeeding populations \[[@pone.0215947.ref007]\].

The World Health Organization (WHO) has listed preventing unintended pregnancies in HIV-positive women as a key PMTCT strategy \[[@pone.0215947.ref008],[@pone.0215947.ref009]\]. A mathematical modelling study based on data from Uganda predicted that the effect of preventing unintended pregnancies in HIV-positive women could contribute to PMTCT equally or more than ART \[[@pone.0215947.ref010]\]. Family planning and contraceptive use have demonstrated to be cost-effective interventions for PMTCT and preventing maternal morbidity and mortality from unintended pregnancies \[[@pone.0215947.ref011]\]. To improve access to and uptake of family planning and contraceptives among women living with HIV, the integration of family planning into HIV care and treatment services has been proposed. Pilot studies in Malawi, Kenya, Tanzania, Swaziland, Nigeria, South Africa, and Uganda have shown that this is acceptable, feasible and cost-effective \[[@pone.0215947.ref012]--[@pone.0215947.ref016]\]. In 2011, the Malawi HIV programme integrated family planning into HIV care and treatment services in all ART facilities \[[@pone.0215947.ref017],[@pone.0215947.ref018]\]. However, the integrated system is challenged by insufficient policy enforcement, infrastructure, funding and leadership \[[@pone.0215947.ref018]\].

Despite these advances, prevalence of unintended pregnancies and unmet contraceptive need remain high among HIV-positive women in sub-Saharan African and particularly in Malawi \[[@pone.0215947.ref019]--[@pone.0215947.ref022]\]. There is evidence that pregnancy intention among women in Malawi decreases after HIV seroconversion \[[@pone.0215947.ref008],[@pone.0215947.ref019],[@pone.0215947.ref023]\]. Determinants of pregnancy intention and contraceptive use among women at risk of HIV infection in Malawi include age, employment, marital and education statuses, knowledge about ovulatory cycle and number of living children \[[@pone.0215947.ref004],[@pone.0215947.ref024]\], but knowledge of determinants among HIV-positive women is still limited, and we know of no literature on these topics from Option B+ programmes globally. We describe index and future pregnancy intention and contraceptive use among women who were 4--26 weeks post-partum within the Malawi National PMTCT program. Additionally, we describe factors associated with unintended index pregnancy and unmet contraceptive need, as well as with future pregnancy intention and current contraceptive use.

Methods {#sec006}
=======

Study design and participants {#sec007}
-----------------------------

This is a cross-sectional study nested within a nationally representative cohort of HIV-positive Malawian women who were enrolled at 4--26 weeks post-partum in the National Evaluation of the Malawi PMTCT Programme (NEMAPP) study. The parent NEMAPP study used a multistage cluster design to randomly select 54 health facilities across Malawi where mother-infant pairs were consecutively consented, interviewed, and screened for HIV; women testing HIV-positive were invited to participate in the cohort study. In this cross sectional sub-study, we enrolled HIV-positive women presenting with their 4-26-week-old exposed infants at the Under-5 clinics of three government health facilities (1 hospital and 2 health centres) that were purposefully selected because of their large patient volumes and representation of urban and rural settings. Women were interviewed at enrolment on socio-demographics, clinical characteristics, index and future pregnancy intentions and contraceptive use by trained health facility staff using structured questionnaires ([S1 Appendix](#pone.0215947.s001){ref-type="supplementary-material"}).

Study outcome definitions {#sec008}
-------------------------

We defined unintended index pregnancy as the pregnancy of a present 4--26 weeks old infant, which was unwanted or mistimed at the time of conception. Unmet contraceptive need was defined as the proportion of women whose index pregnancy was unintended, but did not report contraceptive use at the time of conception. Future pregnancy intention was defined as the desire to have another child within or after 12 months from the time of enrolment. Current contraceptive use was defined as the proportion of women who were fertile, sexually active and were using a method of contraception to stop child bearing or delay pregnancy for the next 12 months.

Data collection and statistical analysis {#sec009}
----------------------------------------

We designed standardized questionnaires to record socio-demographics, clinical characteristics and family planning-related outcomes of study participants. Exposure variables included age, parity, previous child death, education level, religion, HIV test in index pregnancy, HIV result if tested in index pregnancy, disclosure of HIV status to partner, known HIV status of partner, partner's HIV result if known, ART in previous pregnancy, timing of ART, health status at ART initiation, and health status at enrolment. Data were pooled across the three sites and the site population effects were not modelled. Our sample also included a small group of women who tested positive during enrolment but reported HIV-negative during index pregnancy, suggesting that they seroconverted later during pregnancy or post-partum. Descriptive statistics were used to characterise study participants and estimate the proportion of each outcome, stratified by socio-demographic and clinical characteristics. Exposure variables which had statistically significant 95% confidence intervals (95%CI) Mantel-Haenszel crude odds ratio for at least one comparison group were considered as potential factors for association with study outcome. We included each potential factor in multivariate logistic models using a step-wise forward algorithm at the significance level of a Likelihood Ratio Test, *P* \<0.05 \[[@pone.0215947.ref025]\]. Final multivariate logistic models controlled for confounders and risk factors which included age, parity, education level, religion, timing of ART, known HIV status of partner, partner's HIV result if known, HIV result if tested in index pregnancy, ART in previous pregnancy, health status at ART initiation and future pregnancy intention. Any two given variables were also checked for collinearity, and one variable was omitted if its variance inflation factor was greater than five. Analyses were carried out using Stata version 14.0 (StataCorp, College Station, TX, USA).

Ethical considerations {#sec010}
----------------------

Ethical approval was obtained from the Malawi National Health Sciences Research Committee (NHSRC, \#1262), the Centers for Disease Control and Prevention Center for Global Health Associate Director for Science (\#2014-054-7) and the University of Toronto Research Ethics Committee (\#30448). Participants provided written informed consent to enrol in the study.

Results {#sec011}
=======

Descriptive characteristics {#sec012}
---------------------------

Five hundred and seventy-eight women were enrolled in the study between May 2015 and May 2016. The median maternal age was 28 years (n = 576, interquartile range \[IQR\]: 23--32), median parity was 3 deliveries (n = 578, IQR: 2--4) and median infant age was 7 weeks (n = 578, IQR: 6--12). Overall, 240 women (41.8%) reported the index pregnancy as unintended, among whom 84 (35.0%) reported unmet contraceptive need. Of the remaining 156 women (65.0%) who did not intend their index pregnancy but who were using contraceptives at the time of conception, 100 (64.1%) reported using depot-medroxy-progesterone acetate, 23 (14.7%) used depot-levonorgestrel, 16 (10.3%) always used condoms, 13 (8.4%) took oral contraceptives, 1 (0.6%) had an intrauterine contraceptive device (IUCD) and 3 (1.9%) used other methods. Among 109 women who reported unintended index pregnancy and used contraceptives, only 9/84 (10.7%) and 4/25 (16.0%) reported partners' HIV positive and negative status respectively, and used condoms.

Of 470/528 women (89.0%) who reported knowing their positive HIV result during index pregnancy, 198/470 (42.1%) had an unintended index pregnancy, of whom 70/198 (35.4%) had an unmet contraceptive need. Pregnancy intention and contraceptive need of the other 58 of 528 (11.0%) women who recently seroconverted did not significantly differ from early seroconverters (69.0% vs. 57.9%; p = 0.105) and (51.7% vs. 60.0%; p = 0.226) respectively. A total of 361/548 (65.9%) women knew their partner's HIV status, of whom 99/361 (27.4%) said the partner was HIV-negative. One hundred and seventeen of 260 (45.0%) women who knew their partner was HIV-positive and who stated their index pregnancy was unintended, 33/117 (28.2%) were not using contraception. Women in higher age categories, in higher parity categories, who had started ART before the index pregnancy, whose partner had HIV-positive result, or who had used contraceptives before the index pregnancy had significantly higher prevalence of unintended index pregnancy. Women in higher age categories, in higher parity categories, who disclosed their HIV status to partner, who had used a triple drug ART regimen in previous pregnancy or had unintended index pregnancy had significantly higher prevalence of contraceptive use before the index pregnancy ([Table 1](#pone.0215947.t001){ref-type="table"}).

10.1371/journal.pone.0215947.t001

###### Maternal characteristics by pregnancy intention and contraception use related to the index pregnancy as reported at 4--26 weeks post-partum.

![](pone.0215947.t001){#pone.0215947.t001g}

                                                                                         Overall        Index pregnancy intention[\*\*](#t001fn007){ref-type="table-fn"}                Contraception use[\*\*](#t001fn007){ref-type="table-fn"}                              
  -------------------------------------------------------------------------------------- -------------- ------------------------------------------------------------------ ------------ ----------------------------------------------------------- ------------ ------------ -----------------------------------------------------------
  Maternal median age \[IQR\]: (28 \[[@pone.0215947.ref023]--[@pone.0215947.ref032]\])   N (%)          n (%)                                                              n (%)        \% (95%CI)                                                  n (%)        n (%)        \% (95%CI)
  **Total**                                                                                             334                                                                240                                                                      339          237          
  **Age group (years)**                                                                                                                                                                                                                                                       
  14--24                                                                                 176 (30.6)     120 (36.0)                                                         55 (23.0)    13.0 (5.1--20.5)[^\#^](#t001fn006){ref-type="table-fn"}     78 (23.1)    97 (41.1)    -18.0 (10.0--25.9)[^\#^](#t001fn006){ref-type="table-fn"}
  25--34                                                                                 314 (54.5)     189 (56.8)                                                         124 (51.9)   4.9 (-3.6--13.3)                                            201 (59.5)   113 (47.9)   11.6 (3.1--19.9)[^\#^](#t001fn006){ref-type="table-fn"}
  ≥ 35                                                                                   86 (14.9)      24 (7.2)                                                           60 (25.1)    -17.9 (11.6--24.5)[^\#^](#t001fn006){ref-type="table-fn"}   59 (17.4)    26 (11.0)    6.4 (0.3--12.2)[^\#^](#t001fn006){ref-type="table-fn"}
  **Parity**                                                                                                                                                                                                                                                                  
  Median parity \[IQR\]                                                                  \[3 (2--4)\]                                                                                                                                                                         
  One                                                                                    92 (15.9)      69 (20.7)                                                          23 (9.6)     11.1 (4.9--16.9)[^\#^](#t001fn006){ref-type="table-fn"}     11 (3.2)     81 (34.2)    -31.0 (24.4--37.6)[^\#^](#t001fn006){ref-type="table-fn"}
  Two                                                                                    148 (25.6)     103 (30.8)                                                         43 (17.9)    12.9 (5.5--19.9)[^\#^](#t001fn006){ref-type="table-fn"}     94 (27.7)    52 (21.9)    5.8 (-1.7--13.0)
  Three or more                                                                          338 (58.5)     162 (48.5)                                                         174 (72.5)   -24.0 (15.7--31.7)[^\#^](#t001fn006){ref-type="table-fn"}   234 (69.0)   104 (43.9)   25.2 (16.7--33.1)[^\#^](#t001fn006){ref-type="table-fn"}
  **Previous child death**[^Ɨ^](#t001fn002){ref-type="table-fn"}                                                                                                                                                                                                              
  None                                                                                   382 (78.6)     210 (79.2)                                                         169 (77.9)   1.3 (-6.2--9.1)                                             261 (79.6)   119 (76.3)   3.3 (-4.6--12.0)
  At least one                                                                           104 (21.4)     55 (20.8)                                                          48 (22.1)    -1.3 (-6.2--9.1)                                            67 (20.4)    37 (23.7)    -3.3 (-4.6--12.0)
  **Education level**                                                                                                                                                                                                                                                         
  None                                                                                   55 (9.6)       33 (9.9)                                                           21 (8.8)     1.1 (-4.3--6.5)                                             32 (9.4)     23 (9.7)     -0.3 (-4.7--5.8)
  Primary                                                                                314 (54.5)     178 (53.3)                                                         135 (56.5)   -3.2 (-5.3--11.6)                                           189 (55.8)   125 (53.0)   2.8 (-5.7--11.3)
  At least secondary                                                                     207 (35.9)     123 (36.8)                                                         83 (34.7)    2.1 (-6.2--10.2)                                            118 (34.8)   88 (37.3)    -2.5 (-5.7--10.7)
  **Religion**                                                                                                                                                                                                                                                                
  Christianity                                                                           496 (87.0)     284 (86.3)                                                         208 (87.8)   -1.5 (-4.6--7.2)                                            296 (87.8)   198 (85.7)   2.1 (-3.9--8.3)
  Islam                                                                                  44 (7.7)       27 (8.2)                                                           17 (7.2)     1.0 (-4.0--5.6)                                             23 (6.8)     21 (9.1)     -2.3 (-2.4--7.4)
  Other religion                                                                         30 (5.3)       18 (5.5)                                                           12 (5.0)     0.5 (-4.0--4.3)                                             18 (5.4)     12 (5.2)     0.2 (-4.3--4.1)
  **HIV test in index pregnancy**                                                                                                                                                                                                                                             
  No, already known HIV positive                                                         42 (7.4)       20 (6.0)                                                           20 (8.5)     -2.5 (-2.1--7.5)                                            24 (7.1)     18 (7.7)     -0.6 (-4.0--5.6)
  Yes, tested for HIV                                                                    529 (92.6)     312 (94.0)                                                         216 (91.5)   2.5 (-2.1--7.5)                                             312 (92.9)   216 (92.3)   0.6 (-4.0--5.6)
  **HIV result if tested in index pregnancy**                                                                                                                                                                                                                                 
  Negative                                                                               58 (11.0)      40 (12.8)                                                          18 (8.3)     4.5 (-1.3--9.9)                                             30 (9.6)     28 (13.0)    -3.4 (-2.3--9.5)
  Positive                                                                               471 (89.0)     272 (87.2)                                                         198 (91.7)   -4.5 (-1.3--9.9)                                            282 (90.4)   188 (87.0)   3.4 (-2.3--9.5)
  **Disclosure of HIV status to partner**[^**\***^](#t001fn001){ref-type="table-fn"}                                                                                                                                                                                          
  Yes                                                                                    429 (81.6)     255 (82.3)                                                         174 (80.9)   1.4 (-5.5--8.6)                                             262 (84.8)   167 (77.3)   7.5 (0.5--14.8)[^\#^](#t001fn006){ref-type="table-fn"}
  No                                                                                     67 (12.7)      39 (12.6)                                                          28 (13.0)    -0.4 (-5.5--6.8)                                            36 (11.7)    31 (14.4)    -2.7 (-3.3--9.1)
  No partner                                                                             30 (5.7)       16 (5.1)                                                           13 (6.1)     -1.0 (-3.3--5.7)                                            11 (3.5)     18 (8.3)     -4.8 (0.5--9.8)[^\#^](#t001fn006){ref-type="table-fn"}
  **Known HIV status of partner**[^§1^](#t001fn004){ref-type="table-fn"}                                                                                                                                                                                                      
  HIV status unknown                                                                     187 (34.1)     108 (34.0)                                                         78 (34.4)    -0.4 (-7.8--8.8)                                            103 (31.5)   83 (37.7)    -6.2 (-2.1--14.6)
  HIV status known                                                                       361 (65.9)     210 (66.0)                                                         149 (65.6)   0.4 (-7.8--8.8)                                             224 (68.5)   137 (62.3)   6.2 (-2.1--14.6)
  **Partner's HIV result if known**^§2^                                                                                                                                                                                                                                       
  HIV negative                                                                           99 (27.4)      67 (31.9)                                                          32 (21.5)    10.4 (0.6--19.6)[^\#^](#t001fn006){ref-type="table-fn"}     61 (27.2)    38 (27.7)    -0.5 (-9.1--10.6)
  HIV positive                                                                           262 (72.6)     143 (68.1)                                                         117 (78.5)   -10.4 (0.6--19.6)[^\#^](#t001fn006){ref-type="table-fn"}    163 (72.8)   99 (72.3)    0.5 (-9.1--10.6)
  **ART in previous pregnancy**[^Ŧ1^](#t001fn003){ref-type="table-fn"}                                                                                                                                                                                                        
  No ART in pregnancy                                                                    255 (53.4)     145 (55.4)                                                         108 (50.9)   4.5 (-4.9--13.6)                                            162 (50.3)   93 (60.4)    -10.1 (0.2--19.6)[^\#^](#t001fn006){ref-type="table-fn"}
  sdNVP in pregnancy                                                                     57 (11.9)      31 (11.8)                                                          26 (12.3)    -0.5 (-5.7--6.9)                                            35 (10.9)    22 (14.3)    -3.4 (-3.0--10.9)
  ART in pregnancy                                                                       166 (34.7)     86 (32.8)                                                          78 (36.8)    -4.0 (-4.9--12.9)                                           125 (38.8)   39 (25.3)    13.5 (4.1--22.1)[^\#^](#t001fn006){ref-type="table-fn"}
  **Timing of ART**^Ŧ2^                                                                                                                                                                                                                                                       
  Start before pregnancy of index baby                                                   250 (43.9)     123 (37.4)                                                         126 (53.4)   -16.0 (7.4--24.3)[^\#^](#t001fn006){ref-type="table-fn"}    158 (47.6)   92 (39.1)    8.5 (-0.1--16.8)
  Start during pregnancy of index baby                                                   258 (45.4)     167 (50.8)                                                         89 (37.7)    13.1 (4.5--21.3)[^\#^](#t001fn006){ref-type="table-fn"}     143 (43.1)   114 (48.5)   -5.4 (-3.1--13.9)
  Never on ART                                                                           61 (10.7)      39 (11.8)                                                          21 (8.9)     2.9 (-2.6--8.2)                                             31 (9.3)     29 (12.4)    -3.1 (-2.4--8.8)
  **Health status at ART initiation**                                                                                                                                                                                                                                         
  No illness                                                                             407 (80.3)     242 (83.4)                                                         162 (75.7)   7.7 (0.4--15.3)[^\#^](#t001fn006){ref-type="table-fn"}      248 (82.1)   158 (77.5)   4.6 (-2.6--12.3)
  A little bit sick                                                                      79 (15.6)      39 (13.5)                                                          40 (18.7)    -5.2 (-1.5--12.3)                                           42 (13.9)    37 (18.1)    -4.2 (-2.5--11.3)
  Very sick                                                                              21 (4.1)       9 (3.1)                                                            12 (5.6)     -2.5 (-1.4--7.0)                                            12 (4.0)     9 (4.4)      -0.4 (-3.4--4.9)
  **Health status at enrolment**                                                                                                                                                                                                                                              
  No illness                                                                             551 (95.7)     316 (95.2)                                                         231 (96.3)   -1.1 (-2.9--4.7)                                            325 (95.9)   224 (95.3)   0.6 (-3.1--4.7)
  A little bit sick                                                                      25 (4.3)       16 (4.8)                                                           9 (3.7)      1.1 (-2.9--4.7)                                             14 (4.1)     11 (4.7)     -0.6 (-3.1--4.7)
  Very sick                                                                              0 (0.0)        0 (0.0)                                                            0 (0.0)                                                                  0 (0.0)      0 (0.0)      
  **Index pregnancy intention**                                                                                                                                                                                                                                               
  Intended                                                                               334 (58.2)                                                                                                                                                 183 (54.0)   151 (64.3)   -10.3 (1.8--18.4)[^\#^](#t001fn006){ref-type="table-fn"}
  unintended                                                                             240 (41.8)                                                                                                                                                 156 (46.0)   84 (35.7)    10.3 (1.8--18.4)[^\#^](#t001fn006){ref-type="table-fn"}
  **Contraceptive use related to index pregnancy**                                                                                                                                                                                                                            
  Yes                                                                                    339 (58.9)     183 (54.8)                                                         156 (65.0)   -10.2 (1.8--18.3)[^\#^](#t001fn006){ref-type="table-fn"}                              
  No                                                                                     237 (41.1)     151 (45.2)                                                         84 (35.0)    10.2 (1.8--18.3)[^\#^](#t001fn006){ref-type="table-fn"}                               

**\*** Disclosure of HIV status to partner for only those with a known HIV result and with a partner. Chi-square *P* value excludes those in "No partner" category.

Ɨ Previous child deaths for those with at least two children.

Ŧ^1^ ART in previous pregnancies other than pregnancy of index baby. ^2^Timing of ART if they have been on ART ever since.

§^1^ Known HIV status of partner and ^2^partner HIV result if known ever since they became partners.

¶ Difference between proportions: pregnancy intention (intended vs. unintended) or contraceptive use(yes vs. no), and 95% Confidence Intervals (CI) with continuity correction.

\# The difference between two proportions is statistically significant.

**\*\*** Missing outcome data: index pregnancy intention (4), and contraceptive use (2). Missing categorical variable data were excluded in analysis.

ART--Antiretroviral therapy, HIV--Human Immunodeficiency Virus, sdNVP--single dose Neverapine.

NOTE: all percentages were rounded off such that they sum to 100% in each column for each factor.

A total of 136/529 women (25.7%) reported wanting a future pregnancy. Of 393/529 women (74.3%) who did not desire any future pregnancy, 195/393 (49.6%) were not currently using any contraceptive method. Additionally, of those wanting a future pregnancy, 125/136 women (91.9%) desired pregnancy after 12 months, and 73/125 (58.4%) of these women were not currently using any contraceptive method. Women in lower age categories, in primiparous or secundiparous categories, with at least secondary education, in other religion than Christianity, who started ART during the index pregnancy, or who were not currently using contraceptives had significantly higher prevalence of future pregnancy intention. Women with primary level education, who tested HIV-negative in index pregnancy, who had used a triple drug ART regimen, who had started ART before the index pregnancy, who were a little bit sick at ART initiation, or didn't want future pregnancy had significantly higher prevalence of current contraceptive use ([Table 2](#pone.0215947.t002){ref-type="table"}).

10.1371/journal.pone.0215947.t002

###### Maternal characteristics by future pregnancy intentions and current contraception use as reported at 4--26 weeks post-partum.

![](pone.0215947.t002){#pone.0215947.t002g}

                                                                                       Overall      Future pregnancy intentions[\*\*](#t002fn007){ref-type="table-fn"}                Current contraception use[\*\*](#t002fn007){ref-type="table-fn"}                             
  ------------------------------------------------------------------------------------ ------------ -------------------------------------------------------------------- ------------ ------------------------------------------------------------------ ------------ ------------ ----------------------------------------------------------
                                                                                       N (%)        n (%)                                                                n (%)        \% (95%CI)                                                         n (%)        n (%)        \% (95%CI)
  **Total**                                                                                         136                                                                  393                                                                             262          296          
  **Age group (years)**                                                                                                                                                                                                                                                            
  14--24                                                                               176 (30.6)   73 (53.7)                                                            90 (23.0)    30.7 (20.8--40.1)[^\#^](#t002fn006){ref-type="table-fn"}           73 (28.1)    96 (32.4)    -4.3 (-3.6--12.1)
  25--34                                                                               314 (54.5)   58 (42.6)                                                            232 (59.3)   -16.7 (6.6--26.4)[^\#^](#t002fn006){ref-type="table-fn"}           147 (56.5)   157 (53.0)   3.4 (-5.0--11.1)
  ≥ 35                                                                                 86 (14.9)    5 (3.7)                                                              69 (17.7)    -14.0 (7.7--18.8)[^\#^](#t002fn006){ref-type="table-fn"}           40 (15.4)    43 (14.5)    0.9 (-5.3--7.2)
  **Parity**                                                                                                                                                                                                                                                                       
  One                                                                                  92 (15.9)    52 (38.2)                                                            34 (8.7)     29.5 (20.8--38.7)[^\#^](#t002fn006){ref-type="table-fn"}           39 (15.0)    49 (16.6)    -1.6 (-4.7--7.9)
  Two                                                                                  148 (25.6)   45 (33.1)                                                            90 (22.9)    10.2 (1.3--19.7)[^\#^](#t002fn006){ref-type="table-fn"}            63 (24.0)    81 (27.4)    -3.4 (-4.2--10.7)
  Three or more                                                                        338 (58.5)   39 (28.7)                                                            269 (68.4)   -39.7 (30.0--48.3)[^\#^](#t002fn006){ref-type="table-fn"}          160 (61.0)   166 (56.0)   5.0 (-3.5--13.0)
  **Previous child death**[^Ɨ^](#t002fn002){ref-type="table-fn"}                                                                                                                                                                                                                   
  None                                                                                 382 (78.6)   64 (76.2)                                                            281 (78.3)   -2.1 (-7.5--13.6)                                                  170 (76.2)   200 (81.0)   -4.8 (-3.0--12.5)
  At least one                                                                         104 (21.4)   20 (23.8)                                                            78 (21.7)    2.1 (-7.5--13.6)                                                   53 (23.8)    47 (19.0)    4.8 (-3.0--12.5)
  **Education level**                                                                                                                                                                                                                                                              
  None                                                                                 55 (9.6)     15 (11.0)                                                            39 (10.0)    1.0 (-4.5--8.4)                                                    22 (8.4)     33 (11.2)    -2.8 (-2.5--8.1)
  Primary                                                                              314 (54.5)   60 (44.1)                                                            224 (57.3)   -13.2 (3.1--22.9)[^\#^](#t002fn006){ref-type="table-fn"}           155 (59.2)   147 (50.0)   9.2 (0.6--17.5)[^\#^](#t002fn006){ref-type="table-fn"}
  At least secondary                                                                   207 (35.9)   61 (44.9)                                                            128 (32.7)   12.2 (2.3--22.0)[^\#^](#t002fn006){ref-type="table-fn"}            85 (32.4)    114 (38.8)   -6.4 (-1.9--14.4)
  **Religion**                                                                                                                                                                                                                                                                     
  Christianity                                                                         496 (87.0)   108 (80.0)                                                           346 (89.4)   -9.4 (2.2--17.8)[^\#^](#t002fn006){ref-type="table-fn"}            230 (88.1)   251 (86.9)   1.2 (-4.6--7.1)
  Islam                                                                                44 (7.7)     15 (11.1)                                                            28 (7.2)     3.9 (-1.8--11.1)                                                   19 (7.3)     24 (8.3)     -1.0 (-3.9--5.8)
  Other religion                                                                       30 (5.3)     12 (8.9)                                                             13 (3.4)     5.5 (0.8--12.2)[^\#^](#t002fn006){ref-type="table-fn"}             12 (4.6)     14 (4.8)     -0.2 (-3.8--4.2)
  **HIV test in index pregnancy**                                                                                                                                                                                                                                                  
  No, already known HIV positive                                                       42 (7.4)     6 (4.5)                                                              31 (7.9)     -3.4 (-2.5--7.7)                                                   17 (6.5)     23 (7.9)     -1.4 (-3.4--6.0)
  Yes, tested for HIV                                                                  529 (92.6)   128 (95.5)                                                           359 (92.1)   3.4 (-2.5--7.7)                                                    243 (93.5)   268 (92.1)   1.4 (-3.4--6.0)
  **HIV result if tested in index pregnancy**                                                                                                                                                                                                                                      
  Negative                                                                             58 (11.0)    16 (12.5)                                                            36 (10.0)    2.5 (-3.7--10.3)                                                   33 (13.6)    21 (7.8)     5.8 (0.1--11.6)[^\#^](#t002fn006){ref-type="table-fn"}
  Positive                                                                             471 (89.0)   112 (87.5)                                                           323 (90.0)   -2.5 (-3.7--10.3)                                                  210 (86.4)   247 (92.2)   -5.8 (0.1--11.6)[^\#^](#t002fn006){ref-type="table-fn"}
  **Disclosure of HIV status to partner**[^**\***^](#t002fn001){ref-type="table-fn"}                                                                                                                                                                                               
  Yes                                                                                  429 (81.6)   106 (82.8)                                                           288 (80.9)   1.9 (-6.9--9.4)                                                    195 (81.3)   220 (82.1)   -0.8 (-6.1--7.9)
  No                                                                                   67 (12.7)    16 (12.5)                                                            44 (12.4)    0.1 (-6.2--8.1)                                                    37 (15.4)    26 (9.7)     5.7 (-0.3--11.9)
  No partner                                                                           30 (5.7)     6 (4.7)                                                              24 (6.7)     -2.0 (-4.1--6.3)                                                   8 (3.3)      22 (8.2)     -4.9 (0.4--9.4)[^\#^](#t002fn006){ref-type="table-fn"}
  **Known HIV status of partner**[^§1^](#t002fn004){ref-type="table-fn"}                                                                                                                                                                                                           
  HIV status unknown                                                                   187 (34.1)   48 (36.6)                                                            122 (33.2)   3.4 (-6.1--13.6)                                                   86 (33.9)    95 (34.7)    -0.8 (-7.5--9.1)
  HIV status known                                                                     361 (65.9)   83 (63.4)                                                            246 (66.8)   -3.4 (-6.1--13.6)                                                  168 (66.1)   179 (65.3)   0.8 (-7.5--9.1)
  **Partner's HIV result if known**^§2^                                                                                                                                                                                                                                            
  HIV negative                                                                         99 (27.4)    29 (34.9)                                                            62 (25.2)    9.7 (-1.9--22.2)                                                   47 (28.0)    48 (26.8)    1.2 (-8.6--10.9)
  HIV positive                                                                         262 (72.6)   54 (65.1)                                                            184 (74.8)   -9.7 (-1.9--22.2)                                                  121 (72.0)   131 (73.2)   -1.2 (-8.6--10.9)
  **ART in previous pregnancy**[^Ŧ1^](#t002fn003){ref-type="table-fn"}                                                                                                                                                                                                             
  No ART in pregnancy                                                                  255 (53.4)   48 (57.8)                                                            183 (51.9)   5.9 (-6.5--17.9)                                                   99 (45.0)    149 (61.6)   -16.6 (7.2--25.6)[^\#^](#t002fn006){ref-type="table-fn"}
  sdNVP in pregnancy                                                                   57 (11.9)    12 (14.5)                                                            40 (11.3)    3.2 (-4.4--13.4)                                                   28 (12.7)    28 (11.6)    1.1 (-5.1--7.6)
  ART in pregnancy                                                                     166 (34.7)   23 (27.7)                                                            130 (36.8)   -9.1 (-3.0--19.6)                                                  93 (42.3)    65 (26.8)    15.5 (6.4--24.1)[^\#^](#t002fn006){ref-type="table-fn"}
  **Timing of ART**^Ŧ2^                                                                                                                                                                                                                                                            
  Start before pregnancy of index baby                                                 250 (43.9)   43 (32.1)                                                            191 (49.4)   -17.3 (7.2--26.5)[^\#^](#t002fn006){ref-type="table-fn"}           128 (49.8)   118 (40.3)   9.5 (1.0--18.0)[^\#^](#t002fn006){ref-type="table-fn"}
  Start during pregnancy of index baby                                                 258 (45.4)   75 (56.0)                                                            158 (40.8)   15.2 (5.0--24.9)[^\#^](#t002fn006){ref-type="table-fn"}            96 (37.4)    151 (51.5)   -14.1 (5.6--22.5)[^\#^](#t002fn006){ref-type="table-fn"}
  Never on ART                                                                         61 (10.7)    16 (11.9)                                                            38 (9.8)     2.1 (-3.8--9.6)                                                    33 (12.8)    24 (8.2)     4.6 (-0.7--10.2)
  **Health status at ART initiation**                                                                                                                                                                                                                                              
  No illness                                                                           407 (80.3)   93 (78.8)                                                            283 (81.3)   -2.5 (-5.7--12.0)                                                  170 (75.9)   224 (83.6)   -7.7 (0.3--15.2)[^\#^](#t002fn006){ref-type="table-fn"}
  A little bit sick                                                                    79 (15.6)    21 (17.8)                                                            50 (14.4)    3.4 (-4.1--12.5)                                                   44 (19.6)    33 (12.3)    7.3 (0.6--14.3)[^\#^](#t002fn006){ref-type="table-fn"}
  Very sick                                                                            21 (4.1)     4 (3.4)                                                              15 (4.3)     -0.9 (-4.9--4.6)                                                   10 (4.5)     11 (4.1)     0.4 (-3.6--4.7)
  **Health status at enrolment**                                                                                                                                                                                                                                                   
  No illness                                                                           551 (95.7)   132 (97.1)                                                           370 (94.6)   2.5 (-2.8--5.9)                                                    247 (94.6)   284 (96.3)   -1.7 (-2.2--5.7)
  A little bit sick                                                                    25 (4.3)     4 (2.9)                                                              21 (5.4)     -2.5 (-2.8--5.9)                                                   14 (5.4)     11 (3.7)     1.7 (-2.2--5.7)
  Very sick                                                                            0 (0.0)      0 (0.0)                                                              0 (0.0)                                                                         0 (0.0)      0 (0.0)      
  **Future pregnancy intention**                                                                                                                                                                                                                                                   
  Yes                                                                                  136 (25.7)                                                                                                                                                        54 (21.4)    82 (29.6)    -8.2 (0.4--15.7)[^\#^](#t002fn006){ref-type="table-fn"}
  No                                                                                   393 (74.3)                                                                                                                                                        198 (78.6)   195 (70.4)   8.2 (0.4--15.7)[^\#^](#t002fn006){ref-type="table-fn"}
  **Current contraceptive use**                                                                                                                                                                                                                                                    
  Yes                                                                                  262 (47.0)   54 (39.7)                                                            198 (50.4)   -10.7 (0.5--20.3)[^\#^](#t002fn006){ref-type="table-fn"}                                     
  No                                                                                   296 (53.0)   82 (60.3)                                                            195 (49.6)   10.7 (0.5--20.3)[^\#^](#t002fn006){ref-type="table-fn"}                                      

**\*** Disclosure of HIV status to partner for only those with a known HIV result and with a partner. Chi-square *P* value excludes those in "No partner" category.

Ɨ Previous child deaths for those with at least two children.

Ŧ^1^ ART in previous pregnancies other than pregnancy of index baby. ^2^Timing of ART if they have been on ART ever since.

§^1^ Known HIV status of partner and ^2^partner HIV result if known ever since they became partners.

¶ Difference between proportions: future pregnancy intention (yes vs. no) or current contraceptive use (yes vs. no), and 95% Confidence Intervals (CI) with continuity correction.

\# The difference between two proportions is statistically significant.

**\*\*** Missing outcome data: future pregnancy intention (49), and current contraceptive use (20). Missing categorical variable data were excluded in analysis.

ART--Antiretroviral therapy, HIV--Human Immunodeficiency Virus, sdNVP--single dose Neverapine.

NOTE: all percentages were rounded off such that they sum to 100% in each column for each factor

Factors associated with unintended index pregnancy and unmet contraceptive need {#sec013}
-------------------------------------------------------------------------------

In multivariable analysis, unintended index pregnancy was associated with age category and parity. In women who were ≥35 years old, the odds of unintended pregnancy were twice as high as in women aged 14--24 years (adjusted OR \[aOR\]: 2.06, 95%CI: 1.01--4.19) and women with a parity of three or more deliveries had an almost three-fold increased odds of unintended index pregnancy compared to primiparous women (aOR: 2.89, 95%CI: 1.49--5.59) ([Table 3](#pone.0215947.t003){ref-type="table"}, model 1).

10.1371/journal.pone.0215947.t003

###### Factors associated with unintended index pregnancy and unmet contraceptive need for the index pregnancy as reported at 4--26 weeks post-partum.

![](pone.0215947.t003){#pone.0215947.t003g}

                                                                                       Model 1: Unintended index pregnancy   Model 2: Unmet contraceptive need for the index pregnancy[\*\*](#t003fn006){ref-type="table-fn"}                                                                                                                                      
  ------------------------------------------------------------------------------------ ------------------------------------- -------------------------------------------------------------------------------------------------- ------ ----------------------------------------------------- ------- ------------------------------------------------------ ------ ------------------------------------------------------
  **Age group (years)**                                                                                                                                                                                                                                                                                                                                            
  14--24                                                                               1                                                                                                                                        1                                                            4.24    (1.80--9.98) [^¶^](#t003fn005){ref-type="table-fn"}    4.17   (1.76--9.87) [^¶^](#t003fn005){ref-type="table-fn"}
  25--34                                                                               1.43                                  (0.97--2.12)                                                                                       0.70   (0.42--1.18)                                          1.45    (0.71--2.96)                                           1.41   (0.66--3.02)
  ≥ 35                                                                                 5.45                                  (2.94--10.11) [^¶^](#t003fn005){ref-type="table-fn"}                                               2.06   (1.01--4.19) [^¶^](#t003fn005){ref-type="table-fn"}   1                                                              1      
  **Parity**                                                                                                                                                                                                                                                                                                                                                       
  One                                                                                  1                                                                                                                                        1                                                            16.53   (4.20--65.01) [^¶^](#t003fn005){ref-type="table-fn"}   8.31   (1.75--39.47) [^¶^](#t003fn005){ref-type="table-fn"}
  Two                                                                                  1.25                                  (0.69--2.26)                                                                                       1.25   (0.67--2.32)                                          1.20    (0.58--2.46)                                           1.09   (0.46--2.60)
  Three or more                                                                        3.22                                  (1.89--5.48) [^¶^](#t003fn005){ref-type="table-fn"}                                                2.89   (1.49--5.59) [^¶^](#t003fn005){ref-type="table-fn"}   1                                                              1      
  **Previous child death**[^Ɨ^](#t003fn002){ref-type="table-fn"}                                                                                                                                                                                                                                                                                                   
  None                                                                                 1                                                                                                                                                                                                     1                                                                     
  At least one                                                                         1.08                                  (0.70--1.68)                                                                                                                                                    1.11    (0.55--2.23)                                                  
  **Education level**                                                                                                                                                                                                                                                                                                                                              
  None                                                                                 0.84                                  (0.46--1.51)                                                                                                                                                    0.85    (0.32--2.26)                                                  
  Primary                                                                              1                                                                                                                                                                                                     1                                                                     
  At least secondary                                                                   0.89                                  (0.62--1.27)                                                                                                                                                    0.78    (0.43--1.39)                                                  
  **Religion**                                                                                                                                                                                                                                                                                                                                                     
  Christianity                                                                         1                                                                                                                                                                                                     1                                                                     
  Islam                                                                                0.86                                  (0.46--1.62)                                                                                                                                                    1.75    (0.64--4.76)                                                  
  Other religion                                                                       0.91                                  (0.42--1.93)                                                                                                                                                    0.66    (0.17--2.52)                                                  
  **HIV test in index pregnancy**                                                                                                                                                                                                                                                                                                                                  
  No, already known HIV positive                                                       0.69                                  (0.36--1.32)                                                                                                                                                    1.66    (0.58--4.77)                                                  
  Yes, tested for HIV                                                                  1                                                                                                                                                                                                     1                                                                     
  **HIV result if tested in index pregnancy**                                                                                                                                                                                                                                                                                                                      
  Negative                                                                             1                                                                                                                                                                                                     1                                                                     
  Positive                                                                             1.62                                  (0.90--2.91)                                                                                                                                                    0.86    (0.32--2.32)                                                  
  **Disclosure of HIV status to partner**[^**\***^](#t003fn001){ref-type="table-fn"}                                                                                                                                                                                                                                                                               
  Yes                                                                                  1                                                                                                                                                                                                     1                                                                     
  No                                                                                   1.05                                  (0.62--1.77)                                                                                                                                                    1.58    (0.70--3.58)                                                  
  **Known HIV status of partner**[^§1^](#t003fn004){ref-type="table-fn"}                                                                                                                                                                                                                                                                                           
  HIV status unknown                                                                   1.02                                  (0.71--1.46)                                                                                                                                                    2.34    (1.30--4.20) [^¶^](#t003fn005){ref-type="table-fn"}    2.17   (1.19--3.95) [^¶^](#t003fn005){ref-type="table-fn"}
  HIV status known                                                                     1                                                                                                                                                                                                     1                                                              1      
  **Partner's HIV result if known**^§2^                                                                                                                                                                                                                                                                                                                            
  HIV negative                                                                         1                                                                                                                                        1                                                            1                                                                     
  HIV positive                                                                         1.71                                  (1.05--2.80) [^¶^](#t003fn005){ref-type="table-fn"}                                                1.56   (0.92--2.65)                                          1.40    (0.55--3.57)                                                  
  **ART in previous pregnancy**[^Ŧ1^](#t003fn003){ref-type="table-fn"}                                                                                                                                                                                                                                                                                             
  No ART in pregnancy                                                                  1                                                                                                                                                                                                     1                                                              1      
  sdNVP in pregnancy                                                                   1.13                                  (0.63--2.01)                                                                                                                                                    0.65    (0.25--1.70)                                           0.68   (0.25--1.87)
  ART in pregnancy                                                                     1.22                                  (0.82--1.81)                                                                                                                                                    0.49    (0.25--0.97) [^¶^](#t003fn005){ref-type="table-fn"}    0.62   (0.31--1.26)
  **Timing of ART**^Ŧ2^                                                                                                                                                                                                                                                                                                                                            
  Start before pregnancy of index baby                                                 1.90                                  (1.05--3.44) [^¶^](#t003fn005){ref-type="table-fn"}                                                1.59   (0.85--2.98)                                          1                                                                     
  Start during pregnancy of index baby                                                 0.99                                  (0.55--1.79)                                                                                       0.96   (0.52--1.79)                                          1.59    (0.90--2.81)                                                  
  Never on ART                                                                         1                                                                                                                                        1                                                            1.37    (0.52--3.60)                                                  
  **Health status at ART initiation**                                                                                                                                                                                                                                                                                                                              
  No illness                                                                           1                                                                                                                                                                                                     1                                                                     
  A little bit sick                                                                    1.53                                  (0.94--2.49)                                                                                                                                                    0.86    (0.41--1.81)                                                  
  Very sick                                                                            1.99                                  (0.82--4.85)                                                                                                                                                    0.60    (0.15--2.31)                                                  
  **Health status at enrolment**                                                                                                                                                                                                                                                                                                                                   
  No illness                                                                           1                                                                                                                                                                                                     1                                                                     
  A little bit sick                                                                    0.77                                  (0.33--1.77)                                                                                                                                                    0.93    (0.22--3.81)                                                  

**\*** Disclosure of HIV status to partner for only those with a known HIV result and with a partner.

Ɨ Previous child deaths for those with at least two children.

Ŧ^1^ART in previous pregnancies other than pregnancy of index baby. ^2^Timing of ART if they have been on ART ever since.

§^1^Known HIV status of partner and ^2^partner HIV result if known ever since they became partners.

¶ Significant odds ratio 95% confidence intervals.

\*\* Women who want to stop or delay childbearing but are not using any method of contraceptives (World Health Organization definition).

ƗƗ Variables in model 1 are adjusted for age, parity, partner's HIV result if known and timing of ART.

ŦŦ Variables in model 2 are adjusted for age, known HIV status of partner and ART in previous pregnancy.

aOR--adjusted Odds Ratio, ART- Antiretroviral Therapy, CI--Confidence Interval, HIV--Human Immunodeficiency Virus, sdNVP--single dose Neverapine.

Unmet contraceptive need for the index pregnancy was independently associated with age category, parity and ignorance of the HIV status of the partner. The odds of unmet contraceptive need for the index pregnancy were 4 times higher in women aged 14--24 than in women who were ≥35 years old (aOR: 4.17, 95%CI: 1.76--9.87), 8 times higher in primiparous than in women with a parity of three or more (aOR: 8.31, 95%CI: 1.75--39.47) and twice as high in women whose partner had an unknown HIV status as in those with a partner with a known HIV status (aOR: 2.17, 95%CI: 1.19--3.95) ([Table 3](#pone.0215947.t003){ref-type="table"}, model 2).

Factors associated with future pregnancy intention and current contraceptive use {#sec014}
--------------------------------------------------------------------------------

Future pregnancy intention was associated with age category, parity and religious affiliation in multivariable analysis. In women aged 14--24 years, the odds to desire a future pregnancy were 3 times higher than in women who were ≥35 years old (aOR: 3.20, 95%CI: 1.10--9.31). While the odds for primiparous women to desire a future pregnancy were seven times higher than women with parity of three or more children (aOR: 7.34, 95%CI: 3.74--14.40), secundiparous women had twice the odds of future pregnancy intention compared to women with parity of three or more children (aOR: 2.65, 95%CI: 1.53--4.59). Women of religion other than Christianity or Islam had double odds to desire a future pregnancy (aOR: 2.75, 95%CI: 1.11--6.80) ([Table 4](#pone.0215947.t004){ref-type="table"}, model 3).

10.1371/journal.pone.0215947.t004

###### Factors associated with future pregnancy intentions and current contraceptive use as reported at 4--26 weeks post-partum.

![](pone.0215947.t004){#pone.0215947.t004g}

                                                                                       Model 3: Future pregnancy intention   Model 4: Current contraceptive use                                                                                                                                                       
  ------------------------------------------------------------------------------------ ------------------------------------- ------------------------------------------------------ ------ ------------------------------------------------------ ------ ----------------------------------------------------- ------ -----------------------------------------------------
  **Age group (years)**                                                                                                                                                                                                                                                                                               
  14--24                                                                               11.19                                 (3.97--31.56) [^¶^](#t004fn005){ref-type="table-fn"}   3.20   (1.10--9.31) [^¶^](#t004fn005){ref-type="table-fn"}    1                                                                   
  25--34                                                                               3.45                                  (1.32--9.04) [^¶^](#t004fn005){ref-type="table-fn"}    2.44   (0.92--6.45)                                           1.23   (0.84--1.80)                                                 
  ≥ 35                                                                                 1                                                                                            1                                                             1.22   (0.72--2.08)                                                 
  **Parity**                                                                                                                                                                                                                                                                                                          
  One                                                                                  10.55                                 (5.67--19.62) [^¶^](#t004fn005){ref-type="table-fn"}   7.34   (3.74--14.40) [^¶^](#t004fn005){ref-type="table-fn"}   0.83   (0.51--1.33)                                                 
  Two                                                                                  3.45                                  (2.08--5.72) [^¶^](#t004fn005){ref-type="table-fn"}    2.65   (1.53--4.59) [^¶^](#t004fn005){ref-type="table-fn"}    0.81   (0.54--1.20)                                                 
  Three or more                                                                        1                                                                                            1                                                             1                                                                   
  **Previous child death**[^Ɨ^](#t004fn002){ref-type="table-fn"}                                                                                                                                                                                                                                                      
  None                                                                                 1                                                                                                                                                          1                                                                   
  At least one                                                                         1.13                                  (0.64--1.97)                                                                                                         1.33   (0.85--2.07)                                                 
  **Education level**                                                                                                                                                                                                                                                                                                 
  None                                                                                 1.44                                  (0.74--2.78)                                           1.69   (0.81--3.52)                                           0.63   (0.35--1.14)                                                 
  Primary                                                                              1                                                                                            1                                                             1                                                                   
  At least secondary                                                                   1.78                                  (1.17--2.71) [^¶^](#t004fn005){ref-type="table-fn"}    1.44   (0.91--2.30)                                           0.71   (0.49--1.02)                                                 
  **Religion**                                                                                                                                                                                                                                                                                                        
  Christianity                                                                         1                                                                                            1                                                             1                                                                   
  Islam                                                                                1.72                                  (0.88--3.34)                                           1.43   (0.68--3.01)                                           0.86   (0.46--1.62)                                                 
  Other religion                                                                       2.96                                  (1.30--6.72) [^¶^](#t004fn005){ref-type="table-fn"}    2.75   (1.11--6.80) [^¶^](#t004fn005){ref-type="table-fn"}    0.94   (0.42--2.07)                                                 
  **HIV test in index pregnancy**                                                                                                                                                                                                                                                                                     
  No, already known HIV positive                                                       1.84                                  (0.75--4.53)                                                                                                         1.23   (0.64--2.35)                                                 
  Yes, tested for HIV                                                                  1                                                                                                                                                          1                                                                   
  **HIV result if tested in index pregnancy**                                                                                                                                                                                                                                                                         
  Negative                                                                             1                                                                                                                                                          1                                                            1      
  Positive                                                                             0.78                                  (0.42--1.46)                                                                                                         0.54   (0.30--0.97) [^¶^](#t004fn005){ref-type="table-fn"}   1.76   (0.28--11.1)
  **Disclosure of HIV status to partner**[^**\***^](#t004fn001){ref-type="table-fn"}                                                                                                                                                                                                                                  
  Yes                                                                                  1                                                                                                                                                          1                                                                   
  No                                                                                   0.99                                  (0.53--1.83)                                                                                                         1.61   (0.94--2.75)                                                 
  **Known HIV status of partner**[^§1^](#t004fn004){ref-type="table-fn"}                                                                                                                                                                                                                                              
  HIV status unknown                                                                   1.17                                  (0.77--1.77)                                                                                                         0.96   (0.67--1.38)                                                 
  HIV status known                                                                     1                                                                                                                                                          1                                                                   
  **Partner's HIV result if known**^§2^                                                                                                                                                                                                                                                                               
  HIV negative                                                                         1                                                                                                                                                          1                                                                   
  HIV positive                                                                         0.63                                  (0.37--1.07)                                                                                                         0.94   (0.59--1.51)                                                 
  **ART in previous pregnancy**[^Ŧ1^](#t004fn003){ref-type="table-fn"}                                                                                                                                                                                                                                                
  No ART in pregnancy                                                                  1                                                                                                                                                          1                                                            1      
  sdNVP in pregnancy                                                                   1.14                                  (0.56--2.35)                                                                                                         1.51   (0.84--2.70)                                          1.85   (0.94--3.63)
  ART in pregnancy                                                                     0.67                                  (0.39--1.17)                                                                                                         2.15   (1.42--3.26) [^¶^](#t004fn005){ref-type="table-fn"}   2.45   (1.52--3.93) [^¶^](#t004fn005){ref-type="table-fn"}
  **Timing of ART**^Ŧ2^                                                                                                                                                                                                                                                                                               
  Start before pregnancy of index baby                                                 1                                                                                            1                                                             1                                                            1      
  Start during pregnancy of index baby                                                 2.11                                  (1.36--3.26) [^¶^](#t004fn005){ref-type="table-fn"}    1.56   (0.97--2.49)                                           0.59   (0.41--0.84) [^¶^](#t004fn005){ref-type="table-fn"}   0.84   (0.53--1.36)
  Never on ART                                                                         1.87                                  (0.95--3.68)                                           1.11   (0.52--2.34)                                           1.27   (0.71--2.27)                                          \-     \-
  **Health status at ART initiation**                                                                                                                                                                                                                                                                                 
  No illness                                                                           1                                                                                                                                                          1                                                            1      
  A little bit sick                                                                    1.28                                  (0.73--2.24)                                                                                                         1.76   (1.07--2.89) [^¶^](#t004fn005){ref-type="table-fn"}   1.79   (0.98--3.26)
  Very sick                                                                            0.81                                  (0.26--2.51)                                                                                                         1.20   (0.50--2.89)                                          3.01   (0.85--10.58)
  **Health status at enrolment**                                                                                                                                                                                                                                                                                      
  No illness                                                                           1                                                                                                                                                          1                                                                   
  A little bit sick                                                                    0.53                                  (0.18--1.59)                                                                                                         1.46   (0.65--3.29)                                                 
  **Future pregnancy intention**                                                                                                                                                                                                                                                                                      
  Yes                                                                                                                                                                                                                                             1                                                            1      
  No                                                                                                                                                                                                                                              1.54   (1.03--2.30) [^¶^](#t004fn005){ref-type="table-fn"}   1.81   (1.03--3.16) [^¶^](#t004fn005){ref-type="table-fn"}

**\*** Disclosure of HIV status to partner for only those with a known HIV result and with a partner.

Ɨ Previous child deaths for those with at least two children.

Ŧ^1^ART in previous pregnancies other than pregnancy of index baby. ^2^Timing of ART if they have been on ART ever since.

§^1^Known HIV status of partner and ^2^partner HIV result if known ever since they became partners.

¶ Significant odds ratio 95% confidence intervals.

ƗƗ Variables in model 3 are adjusted for age, parity and education level, religion and timing of ART.

ŦŦ Variables in model 4 are adjusted for HIV result if tested in index pregnancy, ART in previous pregnancy, Timing of ART, health status at ART initiation, future pregnancy intention.

\- Omitted because of collinearity with other terms in the model.

aOR--adjusted Odds Ratio, ART- Antiretroviral therapy, CI--confidence interval, HIV--Human Immunodeficiency Virus, sdNVP--single dose Neverapine.

Current contraceptive use was independently associated with history of ART and a woman's future pregnancy intention. The odds of current contraceptive use among women who were on a triple drug ART regimen in the previous pregnancy were two times more than those who had never been on ART in previous pregnancy (aOR: 2.45, 95%CI: 1.52--3.93), whereas women without future pregnancy intentions had nearly double odds of being on a contraceptive as those with future pregnancy intentions (aOR: 1.81, 95%CI: 1.03--3.16) ([Table 4](#pone.0215947.t004){ref-type="table"}, model 4).

Discussion {#sec015}
==========

Among Malawian women living with HIV who were enrolled in this study between 4 to 26 weeks after delivery, we observed that 2 in 5 self-reported unintended index pregnancy, 3 in 10 reported unmet contraceptive need at the time of index pregnancy, 1 in 4 reported future pregnancy intention, and 1 in 2 reported current contraceptive use among those without pregnancy intentions within the next 12 months. Older age and higher parity were associated with unintended pregnancy, whereas younger age and lower parity were associated with both unmet contraceptive need and future pregnancy intention. Unmet contraceptive need was also associated with unknown HIV status of partner, and current contraceptive use with being on ART in the index pregnancy.

The high prevalence of unintended index pregnancy and unmet contraceptive need reported in this study are comparable to studies in sub-Saharan Africa, with prevalence of unintended pregnancy ranging between 35.1%-69.0% and unmet contraceptive need between 36.0%-52.2% \[[@pone.0215947.ref019]--[@pone.0215947.ref021],[@pone.0215947.ref023]\]. Our results underline the need to improve Malawian women's access to effective and appropriate contraceptive methods in order to minimize unintended pregnancies in the general population, particularly in women living with HIV where this is an important strategy to achieving virtual elimination of MTCT \[[@pone.0215947.ref007]\].

The factors that we found to be associated with unintended index pregnancy (higher age and higher parity) and with future pregnancy intention (younger age and lower parity) suggest areas for targeted interventions to reduce unintended pregnancies among women living with HIV. Primiparous and young women are likely to want more pregnancies, especially in a low-income country like Malawi, due to spousal, familial, societal and/or cultural pressures \[[@pone.0215947.ref026]\]. Additionally, women living with HIV with pregnancy intention in the era of Option B+ may be confident in the knowledge that ART will maintain their good health status and prevent vertical transmission \[[@pone.0215947.ref026],[@pone.0215947.ref027]\]. Our data suggest that targeted contraceptive counselling for all women living with HIV of higher age and parity may be particularly effective in preventing unintended pregnancies. In addition, preconception counselling for younger women with future pregnancy intentions may improve timing of future pregnancies aligning with viral load levels to ensure lowest risk of vertical transmission.

We did not find associations between future pregnancy intentions and a women's HIV test result during index pregnancy, disclosure of her HIV status to her partner or knowledge of the partner's HIV status. This is contrary to earlier studies from the pre-'Option B+' era, which demonstrated that Malawian women had lower pregnancy intentions if they knew they were HIV positive \[[@pone.0215947.ref008],[@pone.0215947.ref027]\]. Our findings suggest that since the introduction of Option B+, a couple's HIV status may no longer strongly determine women's pregnancy intentions, likely due to knowledge about how ART would prevent vertical transmission, which is supported by results from a recent qualitative study from Malawi \[[@pone.0215947.ref026]\].

The associations between unmet contraceptive need and younger age and primiparity in our study population add to a growing body of literature reporting challenges that adolescent girls and young women face in accessing family planning and engaging with PMTCT programs in sub-Saharan Africa. Issues such as late diagnosis of HIV, practical demands of taking medication, cultural norms, travel distance to the clinic, limited social support, negative interactions with health care workers and stigma have all been found to contribute to limited uptake of PMTCT and family planning programs among adolescent girls and young women \[[@pone.0215947.ref028]--[@pone.0215947.ref030]\].These challenges may be mitigated by interventions such as short phone message reminders for medication, changing health care worker attitudes, psychological counselling, campaigns to improve HIV knowledge and early diagnosis, and financial and social support to families \[[@pone.0215947.ref030]\]. Such interventions may improve access to comprehensive antenatal, PMTCT and family planning services, thereby preventing unwanted pregnancies as well as MTCT. Integration of family planning services into HIV care services has also shown to increase access to a wider range of family planning methods \[[@pone.0215947.ref012],[@pone.0215947.ref014],[@pone.0215947.ref031]\]. However, the potential negative unintended consequences of integration on health care systems must be acknowledged and addressed \[[@pone.0215947.ref014],[@pone.0215947.ref015]\].

Only a few women whose index pregnancy was unintended and who reported their partner's HIV status as negative, reportedly used condoms. Previous research in Malawi has attributed such scenarios to partners' refusal to use condoms \[[@pone.0215947.ref019]\]. This highlights the importance of contraceptive counselling among discordant couples, with emphasis on prevention of horizontal transmission of HIV. Additionally, unmet contraceptive need was higher among those with unknown HIV status of a male partner, likely due to non-disclosure of HIV status or the partner not testing for HIV. Non-disclosure of a male partner's HIV status has been linked to fears of divorce, being blamed for infidelity, stigma, poverty, disharmony and denial \[[@pone.0215947.ref032],[@pone.0215947.ref033]\]. Barriers to HIV testing among male partners have been described qualitatively, and include stigma, discrimination, time constraints, lack of confidentiality, sociocultural norms and fears of blame and divorce \[[@pone.0215947.ref034]\]. Targeted family counselling by trusted health workers is likely to promote disclosure of HIV status among couples \[[@pone.0215947.ref032]\], partner referral in PMTCT \[[@pone.0215947.ref035]\], and index case testing. Community-based HIV testing programs, such as HIV self-testing, will not only encourage disclosure but also increase male partners' involvement in HIV testing \[[@pone.0215947.ref034],[@pone.0215947.ref036],[@pone.0215947.ref037]\].

We observed that slightly less than a quarter of women in this cohort desired a future pregnancy, which may relate to the timing of our enrolment in the period soon after delivery. Among those with future pregnancy intentions, almost all wanted to delay their next pregnancy for at least12 months, but contraceptive use among these women poorly matched their future pregnancy intentions. Our prevalence of unmet postpartum contraceptive need (49.6%) is consistent with reports from Guatemala (67.6%), Western Kenya (46.0%), and India (64.0%) \[[@pone.0215947.ref022]\]. Family planning services specific to postpartum women should be considered in high fertility settings like Malawi. Our further observation that women who were on ART in the previous pregnancy had increased current contraceptive uptake may relate to their exposure to contraceptive messages during multiple ART visits. Integration of HIV family planning services in HIV care, starting directly after diagnosis, must be fully supported to meet family planning goals for all women living with HIV.

Nearly two-thirds of the women with unintended index pregnancy reported using contraceptives at time of conception. Future studies should explore reasons for the high reported contraceptive failure among women in Option B+. Multiple reasons may explain this finding, such as interruption of contraceptive service provision, discontinuation of contraceptives, sub-optimal adherence and poor knowledge about contraceptive usage \[[@pone.0215947.ref020]\]. In addition, over half of the women with unintended pregnancy while on contraceptives were on ART. Contraceptive failure may be caused by drug interactions between efavirenz and nevirapine-containing ART regimens and combination hormonal oral contraceptives, and between efavirenz and implant-levonorgestrel, although the impact of the latter interaction is subject to debate \[[@pone.0215947.ref038]--[@pone.0215947.ref040]\].

The strengths of our study include the large sample size of HIV-positive women and the comprehensive description of pregnancy intentions and contraceptive use in Malawian women, the first conducted in the Option B+ era. However, a number of limitations also need to be highlighted. We modestly measured unintended pregnancy, whereas a detailed measure would have been more ideal if it were not for increased interview time which would have rendered participant loss. We also enrolled women from 3 large patient volume government health facilities; therefore, our results may not be representative for populations in private/religious-based or smaller health facilities. In addition, our data were pooled across the three sites representing urban and rural settings, and site population effects were not studied. However, similar proportions of contraceptive use (63.1% v 58.5%) and unmet contraceptive need (16.1% v 19.2%) for urban and rural settings respectively have been reported in the 2015--2016 Malawi Demographic Health Survey reports \[[@pone.0215947.ref004]\]. Since our study population was limited to women presenting at under-5 clinics, women whose child died or who did not visit an under-5 clinic were not included; however, the under-5 coverage in Malawi is high, at 95% \[[@pone.0215947.ref004]\]. In addition, the cross-sectional nature of the study restricts drawing causal inferences about the associations observed between individual characteristics and outcomes. We report about data that were collected 4--26 weeks after delivery, while women's views on pregnancy intention and contraceptives can be complex and dynamic \[[@pone.0215947.ref027],[@pone.0215947.ref041]\], and may differ in relation to the time since the last delivery. Furthermore, retrospective questioning about pregnancy intention and contraceptive use before the index pregnancy is sensitive to recall bias. Our data collection tool did not discriminate between unwanted and mistimed unintended index pregnancy, and there may be different reasons and associated factors for each. Similarly, the duration of time since delivery could have an impact on the need for contraception, as women may have less sexual activity shortly after giving birth, however the proportion of women who were enrolled 12--26 weeks post-delivery was small and we therefore did not include infant age as a variable in the model for current contraceptive use. Finally, the large majority of women had a partner, but we only observed pregnancy intentions and contraceptive use reported by women. Expectations of spouses, families and society that are known to impact family planning decisions were not studied \[[@pone.0215947.ref026],[@pone.0215947.ref027]\].

Conclusions {#sec016}
===========

High prevalence of unintended index pregnancy and of unmet need for contraception were observed among Malawian women living with HIV in the Option B+ era. This highlights the need for improved access to contraceptive and family planning services. To help achieve reproductive goals and elimination of MTCT of HIV in Malawi, integration of family planning services into HIV care should be strengthened to ensure all women living with HIV have timely access to a wide range of family planning methods which have low failure risk.
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###### Structured questionnaire for pregnancy intention and contraceptive use.

(PDF)

###### 

Click here for additional data file.
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